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SPUTTERING DEVICES 

CLAIM(S) 

A sputtering device for forming a thin film on a substrate by generating 
plasma by charging direct current high voltage into a target positioned in a vacuum 
chamber, characterized in that a target and a water-cooling packing plate are 
secured with a screw via a thin metal film sheet. 
DETAILED DESCRIPTION OF THE INVENTION 
(Field of Industrial Application) 

The present invention pertains to a sputtering device for depositing a metal or 
silicide film on a sample such as an integrated circuit board by a sputtering method. 
(Background of Technology) 

A sputtering method for forming a metal film or silicide film is excellent in 
controlling a crystalline grain diameter than a vapor deposition method is. So the 
film formed by this method is appropriate for forming a micro pattern for its having 
little roughness. Its step coverage of the film is also excellent, so the sputtering 
method is primarily used for forming an electrode of a large scale integrated circuit. 
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Moreover, in forming a metal film composed of more than two elements can 
be produced easily, and the device structure of a vapor source forming a metal film 
is simple, easy in maintenance, and can be easily automated. For the metal film 
formation, a magnetron method is widely used for its advantage of direct current 
high voltage charging and of film formation speed. For the magnetron method, 
there are a variety of methods depending upon the position of a magnet and a target 
shape, e.g., a planar magnetron method, an S-Gun method, and a coaxial magnetron 
method. All these methods use a theory that plasma is confined in a local space near 
the target by using an orthogonal electric field. 
(Problems of the Prior Art) 

Fig. 1 shows a schematic diagram of the prior art magnetron sputtering 
device. 

In the figure, magnetron sputtering device 1 has inlet 2 for taking in a specific 
amount of argon gas and exhaust vent 3 for exhausting the air and creating reduced 
pressure. The negative direct current voltage is charged into the metal or alloy 
material target 4 to form a cathode. The target 4 is securely bonded to water- 
cooling packing plate 5, under which permanent magnet 6 is positioned and rotated. 
Electrons make a cycloid movement on the magnetic field 7 generated on the target 
4 by permanent magnet 6, and collide with the gas particles of the introduced argon 
gas. As a result, highly concentrated plasma is generated. The plasma gathers on 
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the magnetic field 7, and the accelerated argon ions (Ar+) collide with the target 4 
(cathode) to whip out the target atoms, depositing/forming the metal film having 
nearly the same composition as that of the target 4 on the integrated circuit board 8. 
Permanent magnet 6 is eccentrically rotated at the position shifted from the center 
of the target 4, and the magnetic field 7 is extended to the peripheral section. Thus, 
by efficiently using the target 4 whose magnetic field is extended to the periphery, 
the volume is improved. In the magnetron method, the region where the confined 
high concentration plasma is generated is sputtered by the electromagnetic field, so 
heat is generated in the target 4 where a deep erosion area (local erosion) is 
generated. When the metal film is grown on the substrate 8 by the sputter growth 
method, the faster the growth is, the lesser the intake of the residual gas into the 
vacuum device. Therefore, a resistance rate and the film quality are improved. 
When the power input is increased for higher growth speed, the heat generation of 
the target is further raised, which cannot be controlled by water cooling, so the 
adhesive is melted by the heat, which then leads to release of the target, making it 
fall off the packing plate 5. In such a case, the adhesive (bonding material) is 
exposed, sputtered and becomes a pollutant. This is not detected in case of using an 
in-line device, so the substrate is damaged. 
(Objective) 

The present invention, taking the aforementioned problems into 
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consideration, presents a sputtering device that has a target screwing mechanism 
without using a bonding agent and without losing a cooling effect. 
(Structure of the Invention) 

In the present invention presents a sputtering device for forming a thin film 
on a substrate by generating plasma by charging direct current high voltage into the 
target positioned in the vacuum chamber, and the target and the water-cooling 
packing plate for securing the target are secured with a screw via a metal thin film 
sheet. 

(Embodiment Example) 

The present invention is explained in detail below with reference to the 
embodiment example in the figure. Fig. 2 shows a sectional view of the target 
mounting mechanism as one embodiment example of the present invention. Fig. 3 
shows its planar view. 

As shown in the figure, the opposing convex and concave sections are made in 
the target II and in the water-cooling packing blade 12, and annular metal thin film 
sheet 13 is mounted on the convex and concave sections. Then, the target 11 is 
secured on the water-cooling packing plate 12 with screw 14. A minute gap 15 is 
made in the convex and concave sections, and air-hole 16 is made in the water- 
cooling packing plate 12. By so doing, the air is vented out to prevent the air from 
being confined in the concave and convex sections. 
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In the embodiment example, by using indium (In) for the metal thin film sheet 
13 and tantalum (Ta) for screw 14, an aluminum-silicon alloy film (Al-Si) was 
effectively formed, but any other material can be used for the metal thin film sheet 
13 as long as the material has softness, high melting point, and excellent heat- 
conductivity. For example, other than the aforementioned indium, copper (Cu) and 
aluminum (Al) can be used. On the other hand, as a material of the screw, it is 
needless to say that the same material as that of the target is appropriate, but some 
other material can be used as long as it has hardness, small thermal expansion 
coefficient, and processability. When said aluminum-silicon alloy is used as a target 
material, tantalum and molybdenum are appropriate for the target material. As the 
substrate diameter gets larger, the target used becomes larger, so replacing the 
target after used is not easy, leading to a time-consuming task of releasing the 
bonding and rebonding of the target The screwing mechanism of the present 
invention is easy and can be efficiently maintained. 

The metal thin film sheet 13 is present near the erosion area of the target 
material, so the heat is conducted more efficiently than in the prior art, so 
unevenness of heat can be reduced. 
(Advantage) 

As explained in detail above, the target mounting mechanism of the present 
invention improves the operability, and the target can be used more efficiently. 
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which is effectively economical. 

BRIEF DESCRIPTION OF THE INVENTION 

Fig. 1 shows a schematic diagram of the magnetron sputtering device of the 
prior art. Fig. 2 shows a sectional view of the target mounting mechanism as one 
embodiment example of the present invention. Fig. 3 shows its planar view. 

11. Target 

12. Water-cooling packing plate 

13. Metal thin film sheet 

14. Screw 

15. Gap 

16. Air hole 
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